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ology and cognate branches of science. This is not a
complete index of the meteorological contents of all the
journals from which it has been compiled. It shows only
the articles that appear to the compiler likely to be of
particular interest in connection with the work of the
Weather Bureau. Unsigned articles are indicated by
a
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Geographical society of Philadelphia. Bulletin.
October, 1912,
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International institute of agriculture.
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—— Methods for the study of agricultural meteorology. p. 1922-
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Tsuiji, Y. Note on the application of the method of harmonic
analysis. p. 1-9.
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Electric hygrometer. p. 802. [Abstract from article in Cen-
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hygrometer.]
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Mitchell, A. J. Winter weather in Florida.
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Gold, E[rnest]. Meteorology at the British Association, section A.
p- 173-176. [Conference between Sections A and M on agri-
cultural meteorology.]
Bates, D. C. Atmospheric disturbances and deep-sea fish.
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Bruxelles. v. 3. Sept. 1912,

Ohservations pluviométriques effectuées dans la colonie

[1911]. p. 647-651

Observations météorologiques effectuées & la station d'Elisa-
bethville (Katanga) [Oct. 1911-June 1912]. p. 669-679.

Deutsche Luftfahrer Zeitschrift. Berlin. 16. Johrgang. 24. Oklober

1912,
Borne, Gleorg] v. dem. Aneroidvariometer zur Feststellung der
Vertikalgeschwindigkeit im Freiballon. p. 538.
Weber, L{eonhard]. Der Wetterdienst withrend des Nordmark-
fluges. p. 540-541.

Meteorologische Zeitschrift.  Braunschweig.  Band 29.
Machatschek, Frfitz]. Zum Klima von Turkestan. p. 449—454.
Tiirstig, R. Verdunstung auf dem Nil bei Khartum. p. 454462,
Hann, J[ulius] v. Der tigliche Gang der Windstiirke aui dem

Gipfel des Ben Nevis und seine Bedeutung fiir die Theorie.
p. 462—470.

Humphreys, Wlilliam] J[ackson].
Helligkeit des Mitternachtshimmel, ohne Sternlicht.
473, [Translated from Astrophysical journal.]

Skreb, S{tjepan]. Die Hiufigkeitskurven der jihrlichen Nieder-
schlagssummen. | p. 473—475.

Kassner, Clarl]. Uber einen Féhn in Bulgarien. p. 477479,

Konschegg, A. Untersuchungsergebnisse itber die Zusammen-
setzung der Atmosphiire withrend der Passage des Halleyschen
Kometen im Jahre 1910. p. 480—481. [Spectroscopic examina-
tion of specimens of air collected during passage of Halley’s
comet showed no change of composition.]

Koppen, W[ladimir]. Zusammenhang der vertikalen Tempera-
turverteilung mit adiabatischen Anderungen der Luftternpera-
tur. p.481-484.

H[ann], J[ulius] v. Uber das Klima von Notre-Dame des Pins
(Mandschurei). p. 486-488.

Hahn, Firiedrich]. Die atmosphirische Storung im Sommer 1912,
p. 488-489.

68401—12——10
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The Vallot observatory on Mont Blanc. p. 184~
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Osterreichische  Flug-Zeitschrift. Wien. 6. Jahrgang. 10. November
1912.
Rott, Leo. Messung der Luftstrémungen. p. 500-508.

Zeitschrift fir Balneologie.  Berlin. 5. Jahrgang. 15. Oktober 1912,

Dalmady, Z. v. Die klimatologische Berechnung der Schwiile.
p. 109—116.

Netherlands. Koninkl. Nederlandsch.  meteorologisch.
deelingen en Verhandelingen.  Utrecht. 1912,

Van der Stok, J. P. Das Klima des siidostlichen Teiles der
Nordsee, unweit der niederlindischen Kiiste. p. 215-308.
(No. 13¢c.)

Everdingen, E. van. De methode van beoordeeling der weersver-
wachtingen van het koninklijk Nederlandsch meteorologisch
instituut en de uitkomsten in den zomer van 1911. p. 1-24.
(No. 14.)

instituut. Mede-

NOTE ON CLIMATOLOGICAL AVERAGES.

It has always been very difficult to clearly demonstrate
either changes or agreements as to the climatic conditions
of different localities, or of different periods and princi-
pally because of a want of homogeniety in the lengths -
of the periods or the faithfulness of the respective rec-
ords of t(‘llli)(‘l‘&tlll'e, Tainfall, cloudiness, ete. If the ex-
posures of the instruments, the hours of observation, and
the years of record are homogenous, and the individual
observers themselves are not changed, then we may confi-
dently hope that the resultant climatic averages will be
strictly comparable.

Climates are the results of the action of meteorological
influences for many years, and must be defined as the
average for long periods of years. So many years must
be considered in taking such averages that the addition
of as many more years will not appreciably alter the fig-
ures. Thus, if 50.4° F.is the average temperature for
the period 1750 to 1800, with an inherent reliability of
plus or minus 0.3° depending upon the agreement of the
50 individual years among themselves, and if in a corre-
sponding way we get 50.5° F. plus or minus 0.3° F. for the
average of 1500 to 1850, and again get 50.6° F. plus or
minus 0.3° I, for the average from 1850 to 1900, dlen we
have 50.5° F. for the average of the whole three periods
with a reliability of plus or minus 0.2° F.  The reliability
increases slowly with the length of record, unless we hap-,
pen upon a 50-year period in which unusual extremes of
temperature have occurred. Such unusual extremes
force one to feel that the climate is more variable than
usually thought and that averages are not quite so reliable
as hoped for.

The reliability of an average or normal temperature,
for instance, always depends upon two important fac-
tors; (1) the actual variations of temperature from year
to year and, (2) the number of years taken into considera~
tion. In order to find the “‘index of reliability”’ we sim-
ply compare the average for the 50 or 150 years with each
mdividual annual figure: tabulate all the differences;
take the average of these latter, regardless of the plus
or minus signs, and multiply it by the proper factor in the
following table. The result is the reliability of the aver-
age of all the years of record. These factors are quoted
from page 25 of the last edition of Dr. Hann's Handbook
of Climatology, but are probably given in many treatises
on the “theory of probabilities” or.‘‘the laws of chance”
or ‘“‘the method of least squares.”

Years of record. Factor.

20 e e 0.191

2 0.171
: 0.156
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In the above example, the mean of each successive
50 years was 50.4° F., 50.5° F., and 50.6° F., respectively.
These averages seem to run along progressively, increas-
ing as though the temperature of the region were steadily
growing higher, a peculiarity that often happens to ther-
mometers and to exposures without belonging to the
climate proper. But in this case as both thermometers
and exposures were often checked against the standard
and were properly corrected, we may assume that our
averages belong to the atmospheric temperature itself
and that the air was a little warmer during the last
period than during the first. But we are seeking for the
temperature of the climate unaffected by the variations
from year to vear. Now, variations of many degrees
cause 1rregularities of a few tenths in the averages, such
that we say the figure 50.4° F. is uncertain by plus or
minus 0.3° F. as compared with what we may expect to
get when we have enough years of record at our disposal.
In other words, we expect that the long-time average will
be somewhere between 50.1° F. and 50.7° F. So also
with the other 50-year periods; the second period justifies
us in expecting the true climatic average to lie between
50.2° F. and 50.8° F.; the last period gives us the range
50.3° F. to 50.9° F. These three ranges overlap each
other so perfectly that we have no right to say t}mt we
have proved a change of temperature in these 150 years.
We can only say that the change, if any, has been so
slight that it is covered up by the ordinary irregularities
and that the proper thing is to say there has not been a
demonstrable change in temperature. On the other hand,
we can compine all three periods together and say that we
have proved that the average temperature for 150 yearsis
50.5° F., with a reliability of plus or minus 0.2° F.; or
that the probable average temperature for a very long
period such as 500 years will lie between 50.3° F. and
50.7° F., unless some unusually cold or warm periods
should occur. These did not occur between 1750 and 1900,
and these records give us no reason to think that they wil
occur.

The longer we make these records of temperature, so
much the more likely are they to include therein a few

extraordinary vears, and one or two centuriesis long enough

to embrace a few.

Some climatic tables show in detail the exact number of
departures from a long-time average, arranged in the order
of size; thus for Vienna, whose average for the month of
January during the 20 years 1881-1900 is minus 2.2° C.,
we have the following departures:
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Departure: Cases
0°to +1° oo i e 3

L T 4
Bl R T e 4

B A T N 5
Above 40 e 2
Below —42. .. i 2
0] 7Y 20

This little tabular illustration for January shows a
slight predominance of the number of cases of departure
toward low temperature, or, in other words 11 departures
on the negative side of the average counterbalance 9
departures on the positive side. This is another way of
looking at the variability of January.

These illustrations are given in order to enforce the
principle accepted in all sound studies of climatology,
that cﬁimatic averages prove nothing unless they relate to
the same vears and that comparisons between different sta-
tions for different periods must be held subject to the query:
What are the reliabilities of the respective averages?

When the periods at any two stations we may wish to
compare embrace nearly the same years but are deficient
in a few, then these deficiencies must be allowed for
before a fair comparison can bhe made, so that the final
averages to be compared shall as nearly as possible relate
to some standard interval of time.

One method of reducing a short record of temperature
to a 33-vear record is given by Prof. Bigelow on page 656
of the Monthly Weather Review for 1910. A method of
reducing rainfall records, which will also apply to other ele-
ments, is given on pages 205 to 243 of the Monthly Weather
Review of April, 1902. On page 238 of that long article,
Prof. Angot, now director of the Central Meteorological
Bureau of Paris, states that his interpolations for isolated
months or years missing from the records of rainfall are
done by him according to the law first formulated by
V. Fournie, Engineer of Roads and Bridges, in 1864.

In conclusion, averages prepared from ‘‘all available
figures”’ do not of themselves *‘show conclusively’” any-
thing positive about local climates and their comparison
with others, unless the respective data are thoroughly
homogeneous as to quality and time.

Not only must crude averages be corrected for the miss-
ing vears of record so as to include the same period at each
station, but missing months must be allowed for, and espe-
cially must all relate to thesame hours of observation. Itis
this laborious attention to details that gives the data pub-
lished by Hann such a preeminent claim on our conﬁdej{ce.

C. A



